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Abstract 
Maintenance dredging is a form of construction work regularly undertaken by many port 
operators to maintain navigable channel, allow ship access and transfer their loading to the 
port. It is costly, prone to high risk, with complex and dynamic project environments, creating 
an atmosphere of high uncertainty and risks. As a result, the procurement approach and risk 
management adopted for delivering the maintenance dredging project are rather dissimilar 
in comparison to typical construction project. This paper provides an overview of the 
procurement and risk management approaches used for maintenance dredging projects at 
two Malaysian seaports, i.e. Johor Port and Port of Tanjung Pelepas.  Competitive bid and 
direct award are two main procurement systems implemented in both ports. The use of 
rather sophisticated technologies in the maintenance dredging process and including 
mitigating or minimizing some of potential risks during the process is inevitable.  
Keywords—Dredging, maintenance dredging, procurement, risk management 
1. INTRODUCTION 
Dredging can be simply defined as subaqueous or underwater excavation of soils 
and rock [1]. Dredging is a process of excavating and removing deposits and debris 
or unwanted deposited soil such as mud, sand and gravel from the bed of 
waterways such as rivers, channels and harbours [2, 3, 4] and disposing them at a 
different location [5]. The deposits and debris are normally formed from 
sedimentation: the natural process of sand and silt washing downstream that 
gradually fills the waterways [2, 5]. Thus, dredging is necessary to maintain the 
depth of existing waterways, ports and water channels around the world, to keep 
them navigable [5]. In accommodating growing vessels size, existing harbours and 
approach channel have to be deepened through dredging work [6]. Dredging 
process is also employed to maintain and improve flow capacities of the waterways 
as one of flood control measures, and to contain the spreading of contaminants in 
the event of contamination of water bodies [2]. 
Sustainable Construction and Building Technology | 2018 
ISBN 978-967-2216-39-1 
122 
 
Procurement of dredging project can be defined as the whole process of delivering 
the project which starts from the point the client identifies the objectives and needs 
of the project, and then decides to go ahead with the project, until the process of 
awarding the project to the most qualified contractors [3], and in general can be 
extended to the operation phase of the facility [7]. All projects involve risk. There is 
no exception for dredging projects, where any uncertain event associated with the 
work might happen, and moreover, the removal of sediments can have adverse 
impacts on marine species and habitats, due to physical or chemical changes in the 
environment at or near the dredging site. The size (area and depth), characteristics 
and sensitivity of the dredged area and their surroundings, the frequency and 
duration of dredging activities, and the dredging technique will determine the extent 
of the impact [2]. The expected consequences of the event and the probability that 
the event might occur constitute the risk [8]. All the risks may cause the project 
derail from its objectives. Hence, risk management which involves systematic 
application of management policies, processes and procedures to the tasks of 
establishing the context, identifying, analyzing, assessing, treating, monitoring and 
communicating risk [9] in order to improve the chances the project achieving its 
objectives [8] is inevitable. Some of the processes and procedures related to risk 
management take place in the procurement process.  
A study on procurement and risk management for maintenance dredging at two 
seaports in Johor, i.e. Johor Port (JP) and Port of Tanjung Pelepas (PTP) (Fig. 1), 
will be presented in this paper. Four key personals, i.e. general managers and chief 
technicians of Procurement Department and Technical Department (aka 
Engineering Service Department at Johor Port and Marine Service Department at 
PTP) of both port operators, who have minimum 15 years working experiences in 
handling procurement and marine work related to dredging projects were 
interviewed during the period of this study.  
 
Figure 1:  The location of JP and PTP at the southern part of Malaysia (source:mmc.com.my) 
Johor Port (JP), a multi-purpose port that capable to cater all types of cargo, is the 
first port in Johor and located on a shoreline of the East Johor straits 32 km from 
Johor Bahru city center as part of Pasir Gudang industrial area. Currently run by 
Johor Port Berhad, the port has operated 5 terminals with 24 berths totaling 4.75 
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km, with maximum depth of 13.5 to 13.8 m and covers containers, bulk and 
breakbulk activities [10]. Meanwhile, Port of Tanjung Pelepas (PTP), constructed in 
1998 and officially operated in 2000, is Malaysia’s most advanced and largest 
container terminal. It is located on the eastern side of the mouth of the Pulai River 
in Gelang Patah in south-western Johor. The PTP is operated under the PTP Sdn. 
Berhad, and currently, it has 14 linear berths totaling 5.04km, 12.6 km of access 
channel for two-way traffic and turning basin of 600m [11].  
2. DREDGING: TYPES, PROCESSES AND TECHNOLOGY 
2.1 Types of Dredging  
There are three common types of dredging which are capital dredging, maintenance 
dredging and remedial dredging. However, the emphasis here is on maintenance 
dredging.  
i) Capital dredging  
This dredging is carried out in a new location to create or extend harbours, basins, 
canals, marinas and other facilities [1]. 
ii) Maintenance dredging  
It is conducted in areas where sedimentation occur, where existing waterways, 
harbours and channels or constructions works has to be deepened or maintained 
at their desired dimensions with a time frame [12,1,3,4]. It is regularly undertaken 
by many port operators to maintain navigable channel, allow ship access and 
transfer their loading to the port [3,4]. In most of major seaports in Malaysia, 
maintenance dredging cycle interval ranges between 1 – 4 years and the volume of 
sediments to be dredged ranges between 0.5 – 6.0 million metre cubic per year for 
the ports [13]. It is recorded that 4 million metre cubic of sediments for maintenance 
dredging of ports and jetties were dislodged in a year [14]. 
Emergency dredging, also considered as a form of maintenance dredging, is 
undertaken immediately in the event of violent storm or wind or flood mobilised and 
piled up huge amounts of sediments in ports and harbours [15]. 
iii) Remedial dredging 
Aka remediation dredging is clean-up operations specifically aimed at removing 
contaminated sediments or remediate subaqueous pollutants that can endanger the 
quality of the site, marine and human life [1,16]. It is carried out to improve the 
quality of and provide environmental protection for the site [1]. 
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2.2 Dredging Process 
The dredging process normally consists of the following four scope of works: 
excavation, transportation of excavated materials, storage, and reuse or disposal 
of dredged materials [1,17,18,19].  
i) Excavation 
Excavation involves the removal of sediments which typically consist of soils and 
rocks from the water body. Excavation of the material is normally carried out using 
a dredger that is operated either mechanically, hydraulically or by combination of 
both. 
iii) Storage 
Dredged materials normally require treatment before they can be disposed or 
reused. Hence, proper storage for the dredged materials before the treatment 
process is important.  
iv) Reuse or disposal of dredged materials 
A large quantity of dredged materials generated from dredging activities, are mostly 
disposed back into the sea according to law and regulations. However, they can be 
a huge resource for construction material that may satisfy economic, logistic and 
environmental constraints [20] after going through treatments process such as 
solidification before being reused [21].  
2.3 Technology for Dredging 
Dredging work requires certain complex studies and involves difficult work 
processes, method and techniques. Many technologies used in dredging work are 
proven to improve advancement in the quality, productivity and safety (by 
eliminating or minimizing risk) of the whole dredging process. 
i) Technology for under water measurement 
Excavation in dredging work usually occurs underwater. Therefore, it requires use 
of some rather sophisticated technology to visualize the work underwater. 
Bathymetric surveys using acoustic sounding techniques are often used to 
determine the quantity or area to be dredged. Geological and geophysical 
exploration methods using certain technology may be employed to understand the 
nature of the materials to be dredged [1]. 
At PTP, ultrasonic wave equipment is used to determine the depth of each channel 
points. While at JP, the channel condition including the depth and level of silt on the 
channel are observed using Global Positioning System (GPS) and Geographical 
Information System (GIS). All the data will be transferred to a computerized data 
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system. This space-based satellite navigation system provides location, time and 
the depth information of the channels. 
ii) Dredger 
A dredger is any device, machine, or vessel that is used to excavate and remove 
material from the bottom of a water body. A scoop attached to the end of a rope or 
pole is a basic form of dredger. This basic dredger can be further developed as a 
motorized crane equipped with a drag bucket or clamshell (grabber). The crane 
could be located on the bank, or perhaps mounted on a barge, and all the entire 
vessel is referred to as a dredger [22]. Table 1 shows some common dredgers fall 
into 4 categories: mechanical, hydraulic, combination of mechanical and hydraulic, 
and hydrodynamic. 
Table 1: Types of dredgers 
Category  Dredger 
Mechanical 
Grab/clamshell dredger (a), backhoe dredger (b), dipper dredger(c)& 
bucket-ladder dredger 
(a) 
 
(b) 
 
(c) 
 
Hydraulic 
Plain suction dredger & dustpan dredger 
(a) 
 
(b) 
 
Hydraulic & 
mechanical 
Cutter suction dredger (a), bucket wheel dredger (b), trailing suction hopper 
dredger (c) 
(a) (b) 
 
(c) 
 
Hydrodynamic Water injection dredger 
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Based on port circulars issued by the Marine Department of Malaysia in 1997 to 
2016, it is found that trailing suction hopper dredger, cutter suction dredger, and 
grab/clamshell dredger are among the common types of dredgers being used in 
many dredging projects throughout Malaysia [23]. Dipper dredger and water 
injection dredger are occasionally used so far.  
The volume of materials to be dredged is the main determinant in selecting dredger. 
The preference is to use smaller size of dredger, which is expected to be more 
economical and environmental friendly [24]. Apart from the nature, depth and 
thickness of dredged material being removed, other factors such as the transport 
and disposal methods applied, weather and sea state, ship traffic, also affect 
dredging production rates [1]. Type and estimated volume of dredged material, 
technology and equipment used, time and distance of mobilization and 
demobilization, distance from excavation to disposal site, and method of disposal 
will determine the cost of dredging [25,26]. 
iii) Other Technologies 
Navigation Aids is equipment or system or a combination of both that gives 
guidance to seafarers for safe navigation. Navigation aids provided by the Marine 
Department are lighthouse, beacon light, beacon buoy, Satellite Navigation System 
(SISPELSAT) and Ship Identification System [27] are also optimized during 
execution of maintenance dredging projects at both seaports. 
Vessel Traffic System (VTS) is a marine traffic monitoring system to monitor ships’ 
movement plying Malaysian waters as well as to assist in ship navigation, installed 
along the Straits of Malacca. This system is utilized by both seaports to monitor 
ships passing through the area. In any situation that may lead to the possibility of 
collision, the VTS duty officer will give an early warning of the situation so that ships 
can take appropriate action to avoid any collision or accident from occurring [28]. 
Through this VTS, Malaysian Marine Department also provides ship handling 
reporting system and broadcasting maritime safety information for any maintenance 
dredging and land reclamation works of sea or seaport [29]. 
3. PROCUREMENT AND RISK MANAGEMENT 
3.1 Procurement of dredging project 
Typically for dredging and maritime construction project, the procurement 
comprises a number of phases as shown in Fig. 2.  
During the phase of identifying potential contractors, pre-qualification, a first 
selection amongst potential contractors before bids and proposals are solicited may 
take place. Contractors can provide evidence of their qualifications especially in 
terms of technical ability, craftsmanship, resources, equipment, financial stability, 
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attitudes and experiences. The ability of potential contractors in executing the 
project within specified cost, time and quality can be evaluated prior to the actual 
tender process. Through this process, only qualified contactors can be ensured to 
proceed to the tender phase [3].  
 
 
Figure 2: Phases in procurement of dredging and maritime construction project [3] 
For bidding dredging contracts, tender documents are prepared by the employer or 
by consulting engineers appointed by the employer. They are used as the basis of 
competitive tendering for the bidding [1]. To encourage healthy competition among 
potential contractors, an approach called two-envelope system can be employed. 
Two-envelope system can be adopted for dredging projects, particularly when price 
is not the top priority or main constraint for the project. The contractor selection is 
quality-based where the best technical proposals will be selected before contract 
negotiations are made. Short-listed contractors are required to submit two separate 
proposals in sealed envelopes. The first envelope is for technical qualifications, 
methodology and schedule proposals, while the second envelope is for fee 
proposal. All contractors’ proposals in the first envelopes will be evaluated. Then, 
only proposed fee or price in second envelopes of top contractors will be opened 
and added to the scores of the technical proposal in the first envelopes. The contract 
will be awarded to the best scoring bidder [3]. 
 
Identify client’s 
objectives Develop options 
Study feasibility of 
options 
Determine the need 
for dredging 
Specify requirements 
to fulfil the need 
Identify potential 
contractors 
Solicit bids and 
proposals 
Evaluate bids and 
proposals 
Award Contract 
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3.2 Procurement of and Risk Management of Maintenance Dredging Project 
at Both Seaports 
3.2.1 Determination of location, time and frequency for maintenance dredging 
Port authority need to determine the angle of the side slopes and investigate 
parameters like current condition, wave climate, sediment transport and soil 
conditions. These parameters are important for the port authority to estimate the life 
expectancy of the port that can provide an insight into the probability of failure or 
the maintenance costs [6]. 
Engineering Service Department at JP and Marine Service Department at PTP are 
fully responsible for any project under water including the maintenance dredging. 
With regards to the responsibility, both departments monitor the condition and 
conduct surveys (such as hydrographic and bathymetric) especially to check the 
depth of the navigation channel of the ports. The depth of channels is designed 
depend on their location whether at the upstream or downstream. Normally the 
upstream area is quite shallow and narrower than the downstream. Bigger ships 
require deeper and wider channel to berth onto a seaport. At PTP, at point depth of 
16 metres, only small ships and also local boats of fisheries are allowed to berth.  
Large vessels must mooring at channels which are deeper at 17 metres and above.  
At PTP, the marine service department normally does the survey for every 6 to 7 
month and if the depth of the channel is at minimum 5 cm less than the required 
depth, the maintenance dredging is necessary to be carried out. The whole stretch 
of channel will not be dredged at the same time instead the maintenance dredging 
works will be carried out by phases depending on the channel’s depth and other 
conditions. At JP, in addition to monitoring of channels condition and depth, report 
and complaints made by ship’s pilots that their vessels stuck on the channel due to 
the sediment will be took as a trigger to initiate maintenance dredging as well. 
The right time to carry out the maintenance dredging must be determined carefully. 
Rainy season or monsoon season which normally storms, heavy rains and strong 
winds will occur should be avoided, to evade difficulties and disturbances to the 
work. At PTP, the maintenance dredging normally take place between February till 
July, where the weather is stable, and storms and strong winds occurrence is 
minimal. During northeast monsoon (October to March) or transition period of 
monsoon season (October till January), sudden storms will carry a lot of sediment 
from the upstream to the downstream. This could trigger the necessity for 
emergency maintenance dredging. 
At PTP and JPB, maintenance dredging work can be of either recurring or 
emergency. Recurring maintenance dredging work is usually carried out after 5 to 
7 years when the depth of a channel becomes shallow than the required level or 
the amount or thickness of sediment at the channel reaches the specified limit.  In 
the case of removal of sediment need to be carried out immediately, which normally 
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involving smaller area than for recurring maintenance dredging, the work is 
considered as emergency maintenance dredging.   
3.2.2 EIA and technical report preparation 
Impact to environmental is common whenever maintenance dredging work is 
carried out. Excavation works and sediment disposal may cause increase of the 
turbidity and habitat removal. Maintenance dredging activities also may result in 
increased marine traffic and disruptive to existing traffic. The operation of 
maintenance dredging that is carried out within the main shipping lanes can pose 
treats to other vessels plying the area. Collisions with other vessel, drifting on to 
immovable objects or structures such as jetty, striking with floating objects such as 
dislodged logs, pontoons, etc. are examples of primary hazards that can lead to 
catastrophic environmental disaster [8]. Hence, one of the first steps before a 
project actually starts is the execution of an Environmental Impact 
Assessment (EIA) [30]. 
In Malaysia, as stated in the Environmental Quality Act, 1974 (Act 127), Clause 
11(c) – Mining, Environmental Impact Assessment (EIA) study must be carried out 
for dredging activity involving an effective dredging area of 50 hectares or more. If 
the effective dredging area is less than 50 hectares, Environmental Assessment 
(EA) study, a more simple study than EIA and a one-off environmental control 
activity need to be done. Under EIA or EA, environmental monitoring plan (EMP) 
and environmental monitoring and auditing (EM&A) have to be implemented as part 
of the dredging operation. 
If the assessment signals that impacts of a project may have significant 
environmental consequences, management practices for the environment that can 
provide guidance for environmental protection and improve the environmental 
performance of a dredging project should be initiated before a dredging project 
begins, in the planning and design phase. The management practices should cover 
among others: developing contracts and project management controls, using pre-
qualification tenders to short-list qualified bidders, selecting a contractor based on 
best value, proposing performance standards to allow flexibility, instead of 
specifying methods, which can limit innovations, and preparing a project and site-
specific environmental and construction monitoring programme [30]. 
Based on the monitoring and surveys, marine department is responsible to provide 
marine technical report. This technical report contains all information such as 
specific locations (with accurate coordinates) of the channel to be dredged, the 
volume of sediment that need to be dredged, the width and the depth of the 
navigation channel need to be maintained and cost estimation for the proposed 
maintenance dredging work. The marine department also lists and addresses all 
risks that they can identify and anticipate for the project, as well as safety measures, 
precautions and regulations in respond to the risks responses in the technical 
Sustainable Construction and Building Technology | 2018 
ISBN 978-967-2216-39-1 
130 
 
report. Then, the technical report will be submitted to the port biz owner for getting 
“approval to spend” to carry out the work.  
This technical report is then handed over to the procurement department for 
preparation of tender documents. The specific locations of the channel, width and 
depth of excavation that needs to be dredged must be accurately indicated in the 
tender document by the procurement department to avoid any mistakes that can 
cause schedule and cost slippage. As for the identified risks, later, after joining site 
visit, the contractors who participated in bidding, is required to scrutinize them, 
address other potential risks and provide appropriate risk responses in the technical 
report. 
3.2.3 Selection of contractor 
At both seaports, selecting the best contractor to carry out maintenance dredging 
project is very critical, as one way of avoiding, mitigating, eliminating or minimizing 
the project risks. A site visit to the dredging work locations will be arranged for all 
the contractors participating the bidding. It is expected that through this visit 
contractors are able to get a better picture of the condition of the channel, size and 
complexity of the project, so that they can propose practical and effective risk 
responses as part of their technical proposal. Participating contractors also need to 
provide their company details which include current financial statement, records of 
past and ongoing projects, ownership of plant and equipment. Dredging equipment 
involves expensive capital plant investment, specially trained operators and 
logistical support, as well as experienced project managers. This fact makes it 
particularly suitable for performance by contractors that are equipped and staffed 
to accomplish such work and have a proven expertise to do so [1]. All these criteria 
will be the basis of evaluating the capability of contractors to deliver the project.  
3.2.4 Competitive bid and direct award 
Competitive bid and direct award are employed for maintenance dredging works at 
both ports. Only short-listed contractors are invited to submit their bid proposal for 
maintenance dredging projects. Competitive bid is normally employed for complex 
and large project. For recurring maintenance dredging project, the size of dredging 
work area can be more than 10km2, which may involve whole area of the navigation 
channel, and the project cost is normally above RM 500,000.00. In some case, 
maintenance dredging project of cost more than RM200,000.00 are also procured 
through this competitive bid or open tender. If completion time is not urgent, a 
maintenance dredging project will be procured through competitive bid. Trailing 
suction hopper dredger is commonly used in this kind of project.  
Direct award system is normally employed at both ports for maintenance dredging 
that requires urgent completion. As the size of dredging work area is small (e.g. less 
than 5000 m2 for emergency maintenance dredging project), typically at restricted 
particular location(s) of the navigation channel, the cost of project is normally less 
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than the minimum cost of project procured through competitive bid. It is a common 
practice for the project to be directly awarded to a contractor that has a good past 
projects track record with them. DOP dredger, a hydraulic dredger which normally 
used for small scale dredging operations in restricted areas is typically used in the 
project procured through this system at both ports.  
The process of both competitive bid and direct award system that has been 
implemented at both ports is as the following: 
 i) Competitive Bid Process 
The Marine department will list all the technical requirements for the maintenance 
dredging project. Procurement department is responsible to prepare necessary 
documentation for tendering of maintenance dredging project. Every specification 
and requirement for procurement of maintenance dredging project must be 
approved by Marine Department, and endorsed by port authority. 
After getting the approval from the biz owner, a more detailed technical report 
(which includes specifications and bill of quantities) for tender purposes will be 
prepared by the technical department. Once the technical report is ready, the 
procurement department will prepare necessary documents for tender calling 
process. Beforehand, the procurement department identifies a list of potential 
contractors as the invitation to tender is restricted to a number of selected 
contractors. Normally four (4) contractors will be invited. Each contractor is required 
to prepare technical proposal and commercial proposals, normally within two (2) to 
four (4) weeks. In the technical proposal, the contractors are expected to propose 
the best method and to highlight their ability (including expertise, man power, plant 
and machineries) to carry out the work. Meanwhile, for the commercial proposal, 
the contractors are required to explain their company background and financial 
standing supported with evidences, and to propose reasonable price for the work 
through bill of quantities.  
The technical proposal and commercial will be evaluated in separate sequence. 
The technical proposals that are submitted by the contractors will be evaluated first 
by the technical department. Two (2) contractors that are most technically capable 
will be proposed in the technical evaluation report for deliberation of the 
procurement department. Then, the two shortlisted contractors will be evaluated by 
the procurement department based on their commercial proposals. Negotiation 
process will be take place during this stage.  
At PTP, both contractors will be invited to procurement department office to discuss 
the commercial proposal and to negotiate the price of the work. The best contractor 
will be awarded the work. The price negotiation also can be carried out through an 
online auction. Both contractors are required to submit their revised bidding online. 
Each of them will be given a separated password to log in the online bidding system. 
In 30 minutes, via this system they compete in offering lower price. During this 
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duration, both contractors can only see their ranking (based on their price offered) 
either in first place or second place. After the 30 minutes over the auction will be 
closed and the contractor who offering lower bidding price will be awarded the 
maintenance dredging work. 
At JP, procurement department will form a commercial negotiation team and will 
arrange for commercial clarification and negotiation process with the two shortlisted 
contractors. After the negotiation, a techno-commercial proposal evaluation report 
will be produced and the best contractor to perform the maintenance dredging work 
will be determined.  
Fig. 3 illustrates the process of competitive bid implemented at both ports. It is clear 
from the foregoing explanation that both ports have similar process except for online 
auction bid which is unique for the PTP. 
 
Figure 3: Competitive bid process for maintenance dredging project at Johor Port and Port of 
Tanjung Pelepas 
ii) Direct Award Process 
Technical department will conduct a survey on the condition of the channel and they 
will produce a technical report that contains all the information about the works that 
need to be done, including the amount of sediment that needs to be dredged. 
Procurement department will list out potential contractors that have an experience 
doing a similar past projects with the PTP/JBP. The contractors will be evaluated 
based on their past project performance, current project in hand, amount of dredge 
Approval to spend Technical report preparation 
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vessels that they have, and their financial stability. An evaluation report will be 
produced and one contractor that has the best performance score will be selected. 
The selected contractor will be called for a discussion and negotiation with the 
procurement department to reach agreement on the project contract and price. The 
overall process of direct award system implemented at both ports which is identical 
to each other is summarised in Fig. 4. 
 
 
Figure 4: Direct award process for maintenance dredging project at Johor Port and Port of 
Tanjung Pelepas 
3.2.5 Risks Mitigation 
At both seaports, any hazard and risk associated with maintenance dredging are 
on the shoulder of the marine department. Apart from following their own rules, 
regulations and guidelines, a number of the same provided by Ministry of Transport 
of Malaysia (MOT), Malaysian Marine Department, Malaysian Department of 
Environment (DOE), International Association of Dredging Contractor (IADC), and 
World Organization of Dredging Associations (WODA) is referred in ensuring the 
maintenance dredging projects at both seaports is carried out with very minimum 
negative impacts. As the JP location is very close to Singapore, any maintenance 
dredging project must also satisfy certain regulations from the Singapore’s 
authority. 
At PTP and JP, a number of units related to maritime safety, marine environment 
protection and management of wreck and sunken ship was established with 
objectives to offer immediate response in the event of any accident or disaster arise 
from maintenance dredging works. Apart from the risks that are indirectly explained 
in previous subheading 2.3, other hazards and risks that may occur during 
execution of dredging project and the approach in controlling them are as the 
following: 
 
Technical report 
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i) Collision and shipwreck 
The collision between vessels, dredger, pontoon or jetties during maintenance 
dredging project must be avoided. During the execution of maintenance dredging, 
the port’s pilot under the marine department should give his full attention to control 
the flow of the wharfs in and out from the port. Meanwhile, port authority needs to 
monitor the traffic flow in channel. Radar system is used to locate the ships berthing. 
The ships which want to entry or leave the port must under permission of the 
controlling tower. The controlling tower will inform each ship about the time of high 
tide or low tide at the port. It is very important for the ships movement to avoid the 
ships stuck. 
Although there is no shipwreck case at both ports during execution of maintenance 
dredging work so far, they established a management of wreck and sunken ship 
team to immediately response in that event. At both seaports, shipwreck may 
happen due the shallow of the channels where the below part of vessel collides with 
the mudstone or bedrocks.  
ii) Disturbance to channel slope and port foundation 
At both seaports, during execution of maintenance dredging work, the location, the 
depth, stability of the slope channel and other profiles of the dredged area is closely 
monitored to avoid any risks related to unstable channel slope. The marine 
department of both seaports uses GPS and computerized database system to fulfill 
this task. 
Dredging seabed using dredger, close to seaport foundation may cause high 
pressure on the foundation and subsequently resulting in dangerous settlement of 
the foundation. Therefore, the usage of GPS tracking system at both seaports is 
very critical to ensure dredging is carried out at the exact location and to monitor 
the volume of dredged material. Any disturbance or movement to the particular 
area, the work will be stopped and immediate remedial action to overcome the 
problem will be engaged. 
iii) Overdredging 
Overdredging refers to the depth of dredged material removed from below a 
specified or required level. Higher accuracy of hydrographic survey information and 
higher precision of the dredging process is vital to minimise the amount of 
overdredging. The use of GPS and vessel automation coupled with increasing use 
of high resolution single and multi-beam echo-sounders that can provide real-time 
information on the depth and volumes of material removed have been significant 
improvements in accuracy of the dredging process [31]. At both seaports, the 
dredging process is closely monitored by the port authority to increase the accuracy 
and reduce the amount of overdredging. 
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